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THE BIOLOGICAL ASSAY OF POISON WY EXTRACT
JOHN E. DUNN, M.D.', AND BARBARA S. SMITH, A.B.2
Bethesda, Maryland
It is generally considered that urushiol (a mixture of 1, 2-dthydroxy-3-n-
pentadecabenzenes possessing an average unsaturation in the side chain of
2 (1, 2)) is the skin-sensitizing principle of various species of the genus Rhus,
poison ivy, poison oak and poison sumac being commonly found in this country.
There is no standard procedure for determining the allergenic potency of medici-
nal extracts which are ordinarily characterized by the weight of solid per unit
volume of solvent. A method of biological assay method for poison ivy and re-
lated extracts has been proposed (3) based on the effect of these materials when
applied to the skin of rabbits. This method has the disadvantage of assaying in
terms of primary irritation rather than sensitization; these two types of reactions
undoubtedly have different mechanisms. Another method might be measure-
ment of the spectrographic absorption of the extracts. A peak of absorption can
be found in the region of 274 mp, but this is not a measure of the concentration
of the allergens alone, as it is a summation absorption of all substances in the
crude extracts that might show some absorption at this wave length. In this
study the feasibility of assaying allergenic potency of the medicinal extracts by
quantitatively measuring cross-sensitivity to hydrourushiol and anacardol is
presented. This cross-sensitivity was determined:
1. In humans who were already sensitive to poison ivy.
2. In guinea pigs which were experimentally sensitized with poison ivy extract,
poison oak extract, hydrourushiol or anacardol and their cross-sensitivity de-
termined.
PROCEDURE
The materials used in this work were a poison ivy extract,3 a poison oak ex-
tract,4 hydrourushiol' and anacardol.' All dilutions of these materials were made
with acetone, technical grade, on a weight-volume basis.
'Surgeon, U. S Public Health Service, Industrial Hygiene Research Laboratory, Na-
tional Institute of Health.
'Junior Physiologist, Industrial Hygiene Research Laboratory, National Institute of
Health.
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'Kindly supplied by the Lederle Laboratories, Inc. (16.5 per ceit solids in acetone).
4Kindly supplied by Cutter Laboratories, Inc. (5 per cent solids in absolute alcohol).
'Kindly supplied by Dr. Howard S. Mason, Division of Industrial Hygiene, Bureau of
State Services, Bethesda, Md. (See Jour. Amer. Chem. Soc., 67: 1538, 1945). Formula:
OH
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The quantitative contact skin testing technique previously described (4)7 was
employed throughout this study. Serial dilutions of the various test materials
were usually prepared by making each dilution 90 per cent of the next stronger
concentration. By using dilutions at regular intervals other percentage differ-
ences were possible. In this work a dilution series varying by 81 per cent, using
alternate 90 per cent dilutions, and a 47.8 per cent series using every seventh dilu-
tion, were used for testing. In a few experiments serial dilutions were prepared
varying by 70 per cent and 50 pr cent, respectively.
Albino guinea pigs from the stock supply were used for the animal experiments.
As a rule animals weighing 500 to 700 grams at the beginning of the experiment
were selected, although testing of any one animal often extended over a period of
several months. Our experience, as well as that of other workers (5), indicates
that the individual variability of susceptibility to sensitization seems to be a more
important factor than age or sex in guinea pigs.
One of the difliculties encountered in experimental work on guinea pigs with
poison ivy extract and related substances is that these materials act as primary
irritants at relatively low dosages per unit area. It is possible, however, with the
technique used here to obviate this difficulty by maintaining a dosage range for
sensitization testing at a dilution level above the upper limit of primary irritation.
Using a number of animals for each substance and 50 per cent serial dilutions, the
lowest dosage when placed on 0.5 cm2 of skin capable of producing primary irrita-
tion was found to be: 1.67 for hydrourushiol; 11.47 anacardol; 10.37 poison ivy
extract; and 12.5y, poison oak extract. There is some variability among animals
as to the minimum dosage which will produce primary irritation. The most
concentrated of the series of dilutions used for testing for sensitivity was taken
roughly as about one half of the lowest concentration to which a primary irritant
reaction was obtained. Only animals reacting to non-irritant doses are consid-
ered to be sensitized.
Two methods of sensitizing guinea pigs were used, single or multiple doses; the
latter involved a daily dose (six days a week), each at a different skin site,8 until
the animal gave a test for sensitivity. The dosage level for inducing sensitization
by either method was arbitrarily chosen as approximately 507 for hydrourushiol
and for poison oak extract, 607 for poison ivy extract and 907 for anacardol. The
onset of sensitivity was demonstrated by applying the strongest dilution of the
sensitization test series (approximately 57 for poison ivy, 87 for poison oak and
New York. Formula: OH
71t should be emphasized that all dosages given in this paper refer to the dosage per unit
skin area: 0.5 cm2. The dosages as given refer to the measured dose and not the applied
dose, the latter being about 20 per cent less (see (4)).
8These were usually placed in the midline of the abdomen because primary irritant doses
of these materials stimulate hair growth, persisting for several weeks.
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for anacardol, or ly for hydrourushiol) on the fifth or sixth day. This test was
repeated if a reaction did not appear from the first test.
Guinea pigs were observed daily for at least three days for reactions to tests.
Daily observations were made, when possible, of human subjects for reactions to
testing until the reactions had disappeared or were fading (usually ten or more
days). Since the minimal reaction dose (M.R.D.) was used as an end-point,
reactions were ordinarily graded as + (strongly positive), (minimal but defi-
nite), O—± (questionable) and 0 (negative). Cross-sensitivity is expressed as a
ratio of the M.R.D.'s.
RESULTS
Human subjects: The following experiments were undertaken to demonstrate
the relationship between the level of sensitivity for hydrourushiol, anacardol,
poison ivy and poison oak extracts in individuals known to be clinically sensitive
to poison ivy. However, the testing of human subjects was not carried be-
yond the preliminary stage for three reasons: 1) the dosage level for preliminary
testing was chosen arbitrarily, and it happened that most of the subjects
reacted to all the dilutions used. Since the reactions over a series of dilutions of
any one material were well graded as a rule, it appeared that a few additional
doses at higher dilutions would reach the end point (M.R.D.). Subsequent
testing, however, indicated that minimal reactions extended over a considerable
dosage range, and we were successful in obtaining an end point in oniy a few cases.
2) There is considerable delay in the appearance of reactions to dosages approach-
ing the minimal reacting dose; this may take as long as eight days making it diffi-
cult to keep all subjects under proper observation. Roughly, the length of time
for any one subject to react varied inversely with the dosage level. 3) An assay
method applied to animals would be more satisfactory than one dependent on
human subjects providing comparable results could be obtained.
Testing was done with one or more of the materials mentioned above on ten
subjects all of whom gave histories of being sensitive to poison ivy. All subjects
were tested to hydrourusbiol, one of the substances being considered as a standard
reference compound, and all reacted to this material indicating that cross-sensi-
tivity was probably uniform. Six of the subjects were tested with all four
materials. Anacardol, the other pure compound available for use and being
considered as a reference compound since previous testing indicated that it gave
cross-sensitivity reactions in poison ivy sensitive subjects, failed to give cross
reactions in two of the six subjects tested (see J. D. and H. G., table 1). To find
two subjects in such a small group who failed to give cross sensitivity reactions to
doses which, on the basis of results obtained with other individuals, were expected
to give severe reactions indicated that anacardol was less suitable as a reference
material than hydrourushiol. It is also of interest that a seventh subject who
had never had poison ivy dermatitis, to her knowledge, failed to react to doses of
108y of anacardol and 41y of poison ivy extract.
As stated above, testing of human subjects was not completed. In a few cases
M.R.D's. were obtained (table 1). In general it can be said that all subjects
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when tested simultaneously to poison ivy and poison oak extracts in comparable
dosages showed much more intense reactions to the former substance. There
was one exception, however; one subject (J. D.), who also was one of the subjects
failing to react to anacardol, gave reactions to poison oak extract that were only
slightly less intense than those to poison ivy extract at comparable dosage levels.
For reasons stated previously (4), however, we did not attempt to make compari-
sons between different substances on the basis of reaction intensity.
From the results of testing this group of human subjects it can be said that the
poison ivy extract was the most potent material of those tested, with the excep-
tion of the one subject who reacted almost as well to comparable doses of poison
oak extract. Of the other materials hydrourushiol was least potent, on the
whole; anacardol and poison oak extract were intermediate. As a rough approxi-
mation on the P.O./P.I.9 ratios of M.R.D's for two subjects (H. G. and M.A.O.)
are 2.7 and 8.2, respectively.
Guinea pig experiments: In these experiments each of the four materials
employed in this study was used to sensitize a group of guinea pigs. Once
an animal gave evidence of sensitization by reaction to a test dose, it was
tested at irregular intervals with serial dilutions of the various test materials.
Usually two of the test substances were applied simultaneously, although oc-
casionally three or all four of the materials were tested at one time. In the
latter cases, it was usually necessary to use serial dilutions varying by approx-
imately 50 per cent because of the limitation of available abdominal skin.
Animals sensitized to poison ivy extract: It can be seen from the results shown
in table 2 that these animals varied considerably with respect to their P.1./ilyd.
ratios. This is due partially to the large dilution differences used in most of these
tests. In a few cases animals reacted to doses of poison ivy extract that were less
than the M.R.D. of hydrourushiol to give P.1./Hyd. ratios of less than one. The
mean P.1./Hyd. ratio for these animals is 2.23. This is slightly less than the
same ratio for hydrourushiol sensitized animals (see below). The few P.0./Hyd.
ratios obtained were on the whole greater than the P.1./Hyd. ratios. This is not
as apparent as it should be since some of the animals did not react to the range of
poison oak dosages with which they were tested. The Ana./Hyd. ratios also
show considerable variability.
If ratios are calculated using poison ivy as the common denominator, we find:
AnimaZ No. P.O./PJ. Ratio Ana./P.I. ratio
1002 5.03 3.47
1003 2.41 7.26
1007 3.48
1016 5.06 7.29
9927 1.67
It would appear from the above data that the degree of cross-sensitivity tended
to follow more closely the level of poison ivy sensitivity, rather than the level of
!For convenience the materials used in the work will be designated as follows: hydrou-
rushiol, Hyd.; poison ivy extract, P. I.; poison oak extract, P. 0.; and anacardol, Ana.
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hydrourushiol sensitivity in these animals, and that the poison ivy extract is
about four times as potent as the poison oak extract.
Aninzals sensitized to hydrourushiol: Most of the cross-sensitivity testing in this
group of animals was done with poison ivy and poison oak extracts. Not all
animals were tested with the latter material, and some of those tested failed to
react.
TABLE 2
Cross-sensitivity ratios of P.1./Hyd., P.0./Hyd., and Ana./Hyd. for poison ivy sensitized
guinea pigs
ANIMAL SERIAL
MINIMAL REACTING DOSE AN]) RATIOS: X/RYDROURUSHIOL
NUMBER DILUTION ____________________________ ________ ________ __________________PERCENTAGE Hyd. PT. P.1./Hyd. P.O. P.0./Hyd. Ana. Ana./Hyd.
1002 47.8 0.567 1.19 2.08 5.98 10.3 4.13 7.25
1003 47.8 0.271 1.19 4.36 2.87 10.3 8.64 31.9
81.0 0.220 0.413 1.88
1004 47.8 1.18 1.19 1.00
1007 47.8 1.18 2.48 2.08 8.64 7.25
81.0 0.335 1.19 3.53
1016 47.8 1.18 0.567 0.477 2.87 2.36 4.13 3.47
81.0 0.778 0.630 0.807
1070 47.8 1.18 4.13 3.47
81.0 0.511 0.178 0.347
9927 81.0 0.425 0.700 1.52
47.8 0.567 5.16 9.11 8.64 15.2
9969 81.0 0.472 0.271 0.588
9973 81.0 0.890 1.07 1.23
9994 47.8 0.567 2.87 4.93
Note: Since the possible dosage ratios between any two serial dilutions change by the
same constant percentage as do the dilutions, the ratios were calculated from the original
amounts of the materials used in preparing the serial dilutions. The ratios calculated
from the dosages will vary slightly from these due to rounding the numbers. This applies
also to the following tables. The dosages are expressed in micrograms.
The mean ratio and standard deviation of P.1./Hyd. for all tests is 2.9 1.610
and for P.0./Hyd. is 13.6 10.5. The difference between these means is sig-
IZ (ratio X frequency)2 / ratio X frequency\2
'°Formula used: Al — )n—i n
TABLE 3
Cross-sensitivity ratios of P.1./Hyd., P.0./Hyd. and Ancz./Hyd. for hydrourushiot
sensitized guinea pigs
SERIAL MINIISAL REACTING DOSE AND RATIOS: X/HYD.INAI. DILUTION ________ _________ _________ ________ _________ _________ _________NOISBER PERCENTAGE Hyd. P.1. P.1./Hyd. P.O. P.0./Hyd. Ana. Ana./Hyd.
1101 47.8 .460 2.48 5.38
81.0 .511 1.46 2.86
1104 47.8 .460 1.19 2.57 5.98 12.7
81.0 .144 0.960 6.64
81.0 .271 1.19 4.36
1111 47.8 .220 0.567 2.57 5.98 26.6
81.0 .414 0.630 1.52
81.0 .220 0.630 2.86
1106 47.8 .961 1.19 1.23
1035 81.0 .511 0.413 0.807
1019 81.0 .511 6.64 12.7
81.0 .511 1.19 2.32
1055 81.0 .335 1.89 5.48
81.0 .778 0.960 1.23
1057 81.0 .335 2.87 8.36
81.0 .335 0.778 2.32
81.0 .230 1.27 5.52
1067 81.0 .144 2.87 19.4
81.0 .178 0.413 2.32
81.0 .186 0.413 2.21
1073 81.0 .414 4.36 10.3
81.0 .511 1.46 2.86
81.0 .284 1.93 6.82
1039 47.8 .460 2.48 5.38 5.98 12.7
81.0 .511 0.778 1.52
1037 47.8 .460 1.19 2.57
81.0 .335 0.630 1.88
81.0 .144 0.778 5.38
81.0 .414 1.89 4.44
1040 47.8 .220 0.567 2.57
81.0 .220 2.33 10.3
1045 81.0 .144 0.271 1.88
81.0 .178 1.53 8.36
81.0 .534 6.83 12.8
81.0 .255 5.54 21.7
192
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TABLE 3—Continued
SERIAL MINIMAL REACTING DOSE AND RATIOS: X/HIW.
DILUTION ________ _________ ____________________ ________ _________ _________
PERCENTAGE JJy P.1. P.1./Hyd. P.O. P.0./Hyd. Ana. Ana./Hyd.
1041 47.8 .460 1.19 2.57
81.0 .117 0.220 1.88
81.0 .271 2.33 8.36
1061 47.8 .460 1.19 2.57 5.98 12.7
81.0 .511 0.630 1.23
1064 47.8 .961 1.19 1.23
1079 47.8 .460 1.19 2.57
81.0 .178 0.630 3.53
81.0 .335 0.960 2.86
1082 81.0 .778 5.16 6.64
1090 81.0 .335 1.46 4.36
81.0 .284 1.56 5.52
1071 81.0 .335 1.46 4.36
81.0 .122 1.56 12.8
1107 81.0 .511 2.75 5.38
1074 81.0 .335 1,19 3.53
9919 47.8 .130 5.98 45.1
1030 47.8 .271 1.19 4.36 2.87 10.3
81.0 .271 0.630 2.32
1032 47.8 .460 0.567 1.23
81.0 .220 0.271 1.23
81.0 .335 3.55 10.3
1142 81.0 .432 4.48 10.3
ni.ficant (10.7 2.6).h1 It will be noted in table 3 that the P.1./Hyd. ratios vary
from 0.807 (the only ratio less than 1.0) to 6.64, and the poison oak ratios from
4.44 to 45.1. Although it would appear at first glance that the P.0./Hyd. ratios
are spread over a much greater range than are the P.1./Hyd. ratios, actually they
are spread over about the same number of possible ratios (see fig. 1). Since
any one of the dilution series changes by a constant percentage, the possible
ratios (such as P.1./Hyd.) also change by the same constant percentage. As a
'1Formula used:
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result the numerical differences between succeeding ratios also change by the
same constant percentage and become progressively greater as the ratios increase.
If, however, the logarithms of the ratios are used, the numerical difference be-
tween the logarithms of the succeeding ratios will be equal (see fig. 1), and the
mean ratio will not be excessively influenced by the large ratios. Using this pro-
cedure the logarithmic mean of P.1./Hyd. is 0.4089 (antilog, of mean, 2.56); for
P.0./Hyd. the log, mean is 1.0616 (antilog, of mean, 11.5).
If the series of possible P.1./Hyd. ratios is arranged in numerical order together
with the frequency of the observed ratios of each, taken from table 3, the data
would appear as follows:
Ratios 6.64 5.38 4.36
Total frequency 2 4 4
81% dilution frequency 2 2 3
47.8% dilution frequency 0 2 1
Ratios 1.23 0.997 0.807
3.53 2.86 2.57 2.32 1.88 1.52
2 4
2 4
7 5 3 2
5 3 2
0 0 7 0 0 0
a)0
I.-
U.0
0z
Ui
a
Ui
U.
FIG. 1. HIsToGaAis 01' RATIos OF P.1./HYD. AND P.0./HYD. BASED ON TEE 81 PER CENT
SERIAL DILUTIONS AND ON THE 47.8 PER CENT SERIAL DILurIoNs
The possible 81 per cent serial dilution ratios are indicated on the abscissa. The fre-
quencies are plotted from the ratio above to the ratio below the observed ratio. It will be
noted that the ratios of the 47.8 per cent dilution series cover a range of eight of the 81
per cent ratios.
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Total frequency 6 0 1
81% dilution frequency 3 0 1
47.8% dilution frequency 3 0 0
The series of ratios progressively decrease by 81 per cent except for the ratio 2.57.
The animals giving this ratio were tested with a 47.8 per cent series. It would
seem from these data that the frequency of the ratios does not follow a normal
distribution curve. It must be remembered, however, that these ratios are not
fixed points and that any ratio for a particular animal might lie at any point
between the next higher and the next lower ratio. For example, an animal hav-
ing an M.R.D. for hydrourushiol and for poison ivy of 0.3557 and 0.6307, respec-
tively, may actually have an M.R.D. approaching 0.2717 for hydrourushiol or
O.5l0'y for poison ivy (the next higher dilution in each case). Instead of the
ratio being 1.88 (0.630/O.335),12 it would approach 1.51 if the poison ivy M.R.D.
were near the next higher dilution (0.510/0.335) or 2.32 if the hydrourushiol
M.R.D. approached the next higher dilution (0.630/0.271). If the P.1./Hyd.
ratios for 81 per cent serial dilutions are plotted as a histogram (fig. 1) with each
ratio frequency covering a range from the next lower to the next higher ratio, it
will be noted that the distribution of the ratios does follow a normal curve. The
same figure is shown for the P.0./Hyd. ratios based on 81 per cent serial dilutions
and for both ratios based on 47.8 per cent serial dilutions. Obviously ratios
based on the latter percentage differences are much less exact since any particular
ratio ranges, on the 81 per cent series scale, from 3.5 below to 3.5 above the ob-
served ratio (observed ratio X 0.478/observed ratio ÷ 0.478). For purposes of
assay the 81 per cent serial dilutions should distinguish extracts having a small
difference in relative potency more readily than the 47.8 per cent series.
The few animals tested with anacardol gave a mean Ana./Hyd. ratio of 10.8.
Animals sensitized to poison oak extract: The results given above indicate that
the poison ivy extract used for testing was 4.5 times as potent as the poison oak
extract (11.5/2.56) when both were compared with hydrourushiol on hydrourush-
iol sensitized animals. In order to determine whether the animals sensitized to
poison oak extract would show any great variation from this P.0./Hyd. ratio, five
guinea pigs were sensitized to poison oak extract and comparative tests run with
this material and with hydrourushiol and poison ivy extract. The results are
shown in table 4.
These results indicate that the poison ivy extract remains more potent than
the poison oak extract, although the animals were sensitized to the latter mate-
rial. The mean P.O./P.I. ratio, however, is about half that found in animals
sensitized to poison ivy extract or to hydrourushiol. Similarly the P.0./Hyd.
ratio is about a fourth of the arithmetic mean of the same ratio in hydrourushiol
sensitized animals. This suggests that the cross-sensitivity to poison ivy extract
in these animals was a little better than that to hydrourushiol.
Animals sensitized to anacardol: Early in this work an attempt was made to
'21t is to be remembered that the ratios were calculated from the original amounts of
poison ivy and hydrourushiol used in making the dilution series, and the ratios from the
dosages given may not give the exact ratio due to rounding the numbers to three figures.
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sensitize a group of guinea pigs to anacardol, with very little success. After
finding that cross-sensitivity among poison ivy sensitive human subjects was
irregular, anacardol was not considered further as a standard reference compound
although it was tested against hydrourushiol in many of our animals.
As a further attempt to determine the ability of this compound to sensitize
guinea pigs, a group of nine animals was given a series of 10 daily applications of
91.07 of anacardol. Subsequently anacardol was tested comparatively with
hydrourushiol using 81 per cent serial dilutions. Only four animals showed evi-
dence of sensitivity by reacting to any of the anacardol series, and only one
showed good sensitivity. Only three of these animals gave cross-sensitivity re-
TABLE 4
Cr088-sensitivity ratios of P.0./Hyd. and P.O./P.I. in guinea pigs sensitized to
poison oak extract
MINIMAL REACTING DOSE IN }' RATIOS
ANflEAL NO. _____________ _____________ _____________ ___________________________
P.O. Hyd. P.1. P.0./Hyd. P.O./P.L
1126 1.00 0.230 4.34
0.812 0.510 1.58
1133 2.87 0.659 4.34
3.55 1.19 2.98
1124 1.24 0.350 3.51
0.658* 0.413 1.58t
1125 1.53 0.350 4.34
0.812 0.413 1.95
1127 1.53 0.814 1.87
2.87 1.81 1.58
Mean ratios 3.68 2.03
* Not an M.R.D. A slight but definite reaction occurred from this dosage, the weakest
in this series.
t Not used in mean P.0./P.I. ratio.
actions to hydrourushiol. The Ana./Hyd. ratios for the three animals giving
M.R.D's. for both materials were 1.57, 6.80 and 5.54. The animals with the
best sensitivity to anacardol (1.577) showed the poorest hydrourushiol sensitivity
(1.007). Curiously enough two animals failing to react to anacardol did react
to hydrourushiol.
The five animals failing to show sensitivity to anacardol and two which were
poorly sensitized (one failing to cross react to hydrourusbiol and one reacting to
the strongest test dose of this compound) were submitted to another series of 9
sensitizing doses of anacardol. When comparative tests were run again, all but
two showed some degree of sensitivity to anacardol, for the most part poor, and
none of them showed sensitivity to hydrourushiol.
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DISCUSSION
Cross reactions are a well established phenomenon in immunology and in fact
have proven useful in measuring immunologic responses indirectly (such as pro-
teus X-19 titration of typhus serum). It is known that in allergic skin sensitivity
closely related, simple compounds will show cross reactions; this has been used as
an approach to determine chemical and physiochemical properties characterizing
ability to induce allergic skin sensitivity (among others, 6, 7, 8, 9). In addition
it is considered possible to use cross-sensitivity as a method of assaying a material
for its content of an immunologically active compound in terms of a known, re-
lated compound, as suggested by ourselves and others (4, 10). For this type of
work, however, it is essential to have a more quantitative testing method than is
possible with the conventional patch test procedure (4).
There are a number of interesting observations to be made from the data, in
addition to the assay results, which will be discussed under separate headings.
Primary irritation and rate of absorption of these materials in. human and guinea
pig skin: It is interesting, although not entirely unexpected, considering differ-
ences in thickness of skin and number of hair follicles, to find that these materials
act as primary irritants for guinea pig skin in such low dosage per unit skin area
and yet do not irritate unsensitized human skin at fairly high dosage. After
sensitivity has been induced, however, human skin may react to much lower dos-
age than will guinea pig skin (see table 1 and table 3).
It will be noted in table 1 that the appearance of reactions in humans may be
delayed as long as 8 days from the time of application. These reactions subsided
almost immediately. It was observed also that reactions beginning earlier gradu-
ally increased in intensity to reach a maximum four to eight days after application
and then subside. From this it can be inferred that a given dose completely
available on a unit skin area for diffusion into the skin requires from 4 to 8 days
in order to reach maximum concentration in the tissues at the point where the
reaction is occurring. There is a certain threshold concentration (varying with
the sensitivity level) required before reaction begins, and this threshold is reached
later by a small dose than by a large dose. With guinea pigs, however, the time
interval between the onset of strong and minimal reactions is less (24 hours).
With the plant extracts used and with anacardol, a reaction, if it were going to
occur, appeared by 48 hours. By 72 hours, as a rule, all reactions were subsiding.
Hydrourushiol, however, takes 72 hours to reach a maximum. The fact that this
compound is a crystalline solid at ordinary temperatures, and possibly other fac-
tors, may affect its diffusion rate and account for the difference in reaction time.
It may also explain why human subjects did not react to low concentrations of
this compound, although other explanations are possible (such as P.1./Hyd.
ratios of less than 1.0 found in some poison ivy sensitized animals).
It is of interest to determine whether primary irritation is a necessary factor
in inducing sensitization to these materials in guinea pigs. Some preliminary
experiments indicate that this is the case, although further investigation is re-
quired. On the other hand overlapping of the sensitizing and primary irritant
dose range may be coincidental.
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Induction and course of allergic skin sensitivity in guinea pigs: One of the most
troublesome features experienced in the work with guinea pigs is the individual
variability among stock animals with respect to ease of inducing skin sensitivity
and the retention of a high sensitivity level once it is induced. There is evidence
that the first of these factors is genetic in origin (5). It is a clinical observation
that sensitizing compounds vary in the frequency with which they induce skin
sensitivity; in this work anacardol has been found to be a poorer sensitizing com-
pound for guinea pigs than the other materials tested.
With poison ivy extract and hydrourushiol it was found that a single sensitizing
dose will induce sensitivity in a fairly high proportion of animals, but oniy a few
will develop a high degree of sensitivity and retain it, the others losing their sensi-
tivity to non-irritant doses in a period of a few weeks. Multiple sensitizing doses
will induce sensitivity in most animals although again there is variability in the
degree of sensitivity, and many animals with low levels of sensitivity gradually
lose it.
Biological assay of poison ivy and poison oak extracts: Although reference has
been made to poison ivy and poison oak extracts, the work of Shelmire (11) indi-
cates that they are not distinct species. There is some evidence that there are a
number of immunologically active compounds in poison ivy extract (12), and it is
possible that these may show proportional variability depending on ecological
conditions. It is possible also that these compounds may show a certain degree
of immunologic specificity as well as similarity. This may explain the preferen-
tial sensitivity guinea pigs show toward the material to which they are sensitized.
In addition commercial extracts of these plants are prepared by different methods
using various solvents. The constituents of the resulting extracts are no doubt
influenced by these procedures.
Animals sensitized to hydrourushiol showed good cross-sensitivity toward the
other materials used in this work; being a pure, synthetic compound, crystalline
at ordinary temperatures, it can serve very well as a standard assay material.
Anacardol is not a good sensitizer for guinea pigs.
It has been found advantageous to use twelve dilutions of each material when
making comparative tests with 81 per cent serial dilutions on guinea pigs. This
number can be placed on one side of the abdomen in two staggered rows. Twelve
dilutions give a tenfold range between the strongest and weakest dose and can
be chosen so that good reactions are obtained from the strongest but none from
the weakest dilutions in a test series.
It has been found that catechols auto-oxidize quite readily in certain solvents
(13), one of these being acetone. Hydrourushiol dilutions become colored wer a
period of time, but a shift in biologic potency has not been observed to accompany
this change. For example, animal 1067 (see table 3) was tested with hydrourush-
iol and poison ivy dilutions several months old and again with freshly prepared
hydrorushiol dilutions and the old poison ivy dilutions; it will be noted that the
sensitivity level to both materials remained the same in each case.
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SUMMARY
1. A method for assaying poison ivy (or poison oak) extracts is demonstrated
using a known, pure, immunologically related compound as a standard. The
assay is based on cross-sensitivity reactions obtained on sensitized guinea pigs
by determining the sensitivity level (1VLR.D.) for the unknown extract and pure
compound simultaneously.
2. Hydrourushiol (1, 2-dihydroxy-3-n-pentadecabenzene) was found satisfac-
tory as a reference material; anacardol was not. The animals used for assay
purposes were sensitized with hydrourushiol.
3. The assay expresses the potency of the extract as a ratio of the M.R.D's.
(unknown/hydrourushiol) in terms of weight. The poison ivy extract has an
assay ratio of 2.56 and the poison oak of 11.5 based on the logarithmic mean of the
observed ratios in hydrourushiol sensitized animals. The poison ivy extract,
therefore, was 4.5 times as potent as the poison oak extract. The comparison of
these extracts on humans was of the same order of magnitude.
4. Some observations made during the course of this work are discussed.
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